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(57)Abstract: 

PURPOSE: To obtain a liquid-absorbing resin consisting of a crosslinked 
polydioxorane. having water-absorbing characteristics with small metallic 
ion effect and high salt resistance, also excellent in film formability, 
flexibility and heat sealability. etc., thus useful for e.g. hygienic materials 
such as napkins and agricultural water holding materials. 
CONSTITUTION: This liquid-absorbing resin consists of a crosslinked 
polydioxorane [e.g. a crosslinked polymer obtained by crosslinking through 
either irradiating an aqueous solution of polydioxorane made up of recurring 
units of the formula with active energy rays or heating following 
incorporation of a crosslinking agent bearing polyflinctional group reactive 

with the OH group in the polydioxorane molecule (e.g. polyfiinctional ^ v --^or-- • .v- .- vi^, .v > 

isocyanate. polyfunctional carboxylic acid) into the aqueous solution]. ^i^'frr^^0'k 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1]Absorbent resin which consists of polydioxolane which constructed the bridge. 
[Claim 2]Absorbent resin which consists of cross linked polymer which has a repeating unit of 
oxymethylene-oxyethylene shown by the following chemical formula (I), and has the structure 
of cross linkage. 
[Formula 1] 

— ^ CHo O-CHo CHn O ^ (I) 



[Claim 3]A manufacturing method of absorbent resin constructing a bridge in polydioxolane. 
[Claim 4]A manufacturing method of the absorbent resin according to claim 3 performed when 
bridge construction of polydioxolane irradiates solution of this polydioxolane with an activity 
energy ray line. 

[Claim 5]A manufacturing method of the absorbent resin according to claim 3 performed when 
bridge construction of polydioxolane blends and heats a cross linking agent which has a 
polyfunctional reactivity group which can react to a hydroxyl group in this polydioxolane 
molecule. 

[Claim 6]An absorbent resin complex which adheres to a substrate polydioxolane which 
constructed the bridge. 

[Claim 7]The absorbent resin complex according to claim 6 in which this substrate is fibrous, 
the shape of sponge, film state, or a porous base material. 

[Claim 8]A manufacturing method of an absorbent resin complex characterized by constructing 

a bridge In this polydioxolane after making polydioxolane adhere to a substrate. 

[Claim 9]A manufacturing method of the absorbent resin complex according to claim 8 

performed when irradiating with an activity energy ray line, after bridge construction of 

polydioxolane making solution of this polydioxolane adhere to a substrate. 

[Claim 10]A manufacturing method of the absorbent resin complex according to claim 8 
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performed by bridge construction of polydioxolane making a compound wliicli blends a cross 

linking agent which has a polyfunctional reactivity group which can react to a hydroxy! group in 

this polydioxolane molecule adhere to a substrate, and subsequently heating. 

[Claim 11 ]A manufacturing method of an absorbent resin complex of any one statement of 

claim 8-10 in which this substrate is fibrous, the shape of sponge, film state, or a porous base 

material. 



[Translation done.] 
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LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial ApplicationjThis invention relates to absorbent resin, absorbent resin complexes, 
and those manufacturing methods. When it states in detail, it is related with the absorbent 
resin which consists of cross linked polymer which has a repeating unit of oxymethylene- 
oxyethylene and has the structure of cross linkage, absorbent resin complexes, and those 
manufacturing methods. 
[0002] 

[Description of the Prior Art]ln recent years, the absorptivity polymer which can absorb 
hundreds times as much water as prudence is developed, and it Is used for hygienic goods 
and the water retention agents for agriculture, such as a disposable diaper and a napkin, or the 
water cutoff agent for cables. However, since these absorptivity polymer was cross linked 
polymer which is produced by polymerizing the monomer of the ioniclty of acrylate etc. in many 
cases, the water absorption magnification in the inside of the solution containing metal ions, 
such as body fluid, such as urine and blood, and sea water, was low compared with pure 
water. Since many absorptivity polymers were powdered, they needed fabricating, such as 
being hard to use, and mixing with pulp etc., or carrying out coating to a film using a binder, as 
[this]. 

[0003]As an absorptivity polymer which improved salt tolerance, what constructed the bridge 
by isocyanates in polyethylene oxide (JP, 50-36280,6) is known. What constructed the bridge 
and fabricated polyethylene oxide by the ionizing radiation as hydrophilic resin without the 
necessity for fabricating on the other hand (JP,4-34563,A) is proposed. However, it being 
inferior that bridge construction is uneven and water absorption capacity falls temporally etc. in 
respect of endurance, or having adhesiveness at the time of moisture absorption etc. cannot 
deal with these resin easily. 
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[0004] 

[Problem(s) to be Solved by the lnvention]Therefore, the purpose of this invention is to provide 
the absorbent resin which consists of polydioxolane which constructed the bridge, absorbent 
resin complexes, and those manufacturing methods. 

[0005]Other purposes of this invention are to provide the absorbent resin which consists of 
cross linked polymer which has a repeating unit of the oxymethylene-oxyethylene shown by 
the following chemical formula (I), and has the structure of cross linkage, absorbent resin 
complexes, and those manufacturing methods. 
[0006] 
[Formula 2] 

—(r CHj O-CH2 CHj O (I) 

[0007]There is the purpose of further others of this invention in providing absorbent resin which 
can be used as an easy absorbent polymer of processing it according to the purpose or a use, 
an absorbent resin complex, and a manufacturing method for the same while having the 
absorbency which was excellent without being influenced by the metal ion in a solution. 
[0008] 

[Means for Solving the Problem]Many of these purposes are attained by absorbent resin which 
consists of polydioxolane which constructed the bridge. 

[0009]Many of these purposes are attained by absorbent resin which consists of cross linked 
polymer which has a repeating unit of oxymethylene-oxyethylene shown by the following 
chemical formula (I), and has the structure of cross linkage. 
[0010] 
[Formula 3] 

— (- CHj O-CH2 CHj O ^— (I) 

[0011]Many of these purposes are attained by the manufacturing method of the absorbent 
resin constructing a bridge in polydioxolane. 

[0012]This invention is a manufacturing method of said absorbent resin performed when bridge 
construction of polydioxolane irradiates the solution of this polydioxolane with an activity 
energy ray line again. This invention is a manufacturing method of said absorbent resin 
performed when bridge construction of polydioxolane blends and heats the cross linking agent 
which has a polyfunctional reactivity group which can react to the hydroxyl group in this 
polydioxolane molecule further. 

[0013]Many of these purposes are attained by the absorbent resin complex which adheres to a 
substrate the polydioxolane which constructed the bridge. 

[0014]This invention is said absorbent resin complex in which this substrate is fibrous, the 
shape of sponge, film state, or a porous base material again. 
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[0015]After many of these purposes make polydioxolane adhere to a substrate, they are 
attained also by a manufacturing method of an absorbent resin complex constructing a bridge 
in this polydioxolane. 

[0016]This invention is a manufacturing method of said absorbent resin complex performed 
when irradiating with an activity energy ray line, after bridge construction of polydioxolane 
making solution of this polydioxolane adhere to a substrate again. It is a manufacturing method 
of said absorbent resin complex performed by making a compound which blends a cross 
linking agent in which this invention has a polyfunctional reactivity group to which the bridge 
construction of polydioxolane can react to a hydroxyl group in this polydioxolane molecule 
further adhere to a substrate, and subsequently heating. This invention is a manufacturing 
method of said absorbent resin complex in which this substrate is fibrous, the shape of 
sponge, film state, or a porous base material again. 
[0017] 

[Function]Absorbent resin of this invention consists of polydioxolane which constructed the 
bridge. The shape in particular does not have restriction, for example, can choose variously 
hydrous gel, film state, fibrous, a grain, the shape of a scale, etc. by the purpose of use and 
the use of resin. 

[0018]As a method of obtaining the polydioxolane used by this invention, For example, what is 
necessary is just to carry out cationic polymerization of at least one sort of monomers chosen 
from monomers, such as 1 ,3-dioxolane, 2-methyl-1,3-dioxolane, 4-methyl-1,3-dioxolane, and 
2,2'-diethyl- 1,3-dioxolane. Copolymerization of the monomer of an and also [ it is these 
monomers and copolymerization ] may be carried out. As a copolymerizable monomer, for 
example Styrene; (meta) acrylic acid; ethylene, Unsaturated hydrocarbon, such as propylene; 
lactone or lactam, such as cyclic ether; gamma-butyrolactone, such as a trioxane, ethylene 
oxide, propylene oxide, and a tetrahydrofuran, glycolide, lactide, epsilon-caprolactone, and 
epsilon caprolactam, can be mentioned. Polydioxolane can be obtained also according to the 
polycondensation of formaldehyde and ethylene glycol. 

[0019]The polydioxolane used by this invention is not limited to what is obtained by these 
methods. 

[0020]As an initiator, organic metallic compounds, such as heteropoly acid and 
triethylaluminums, such as phosphotungstic acid and molybdophosphoric acid, aluminum 
isopropoxide, and titanium isopropoxide, can be used, for example. 
[0021]thus, the mean number average molecular weight of the polydioxolane obtained - 
5,000-10 million ~ it is 10,000-1 million preferably. 

[0022]The polydioxolane over which this invention constructed the bridge makes it react to a 
cross linking agent, and polydioxolane is irradiated with an activity energy ray line, or it is 
obtained by constructing a bridge. When polymerizing 1,3-dioxolane. it can also obtain by 
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polymerizing under existence of polyfunctlonal poly epoxy compounds, such as ethylene glycol 
diglycidyl ether. The method of irradiating with an activity energy ray line, or making 
polydioxolane react to a cross linking agent, and making it construct a bridge over it from 
viewpoints of the handling of the absorbent resin obtained, etc. is preferred. 
[0023]As a method of constructing a bridge in polydioxolane, bridge construction by the 
exposure of activity energy ray lines, such as an electron beam, a gamma ray, and X-rays, and 
bridge construction by a reaction with the cross linking agent which can react to the hydroxyl 
group of polydioxolane like a polyfunctional isocyanate and polyvalent carboxylic acid are 
mentioned. Especially, bridge construction by the activity energy ray line from viewpoints of the 
homogeneity of bridge construction, the water absorption capacity of the absorptivity polymer 
obtained, etc. is preferred. 

[0024] As an activity energy ray line, there are an electron beam, a gamma ray, X-rays, etc.. 
and they are a gamma ray and an electron beam preferably. 

[0025]As an exposure dose of an activity energy ray line, it is 0.5 - 200Mrad, and is 1 - 20Mrad 
preferably. That is, there is a possibility that polydioxolane may stop in an exposure dose 
constructing a bridge in less than 0.5 Mrad, and on the other hand, if an exposure dose 
exceeds 200Mrad, bridge construction will advance too much, and there is a possibility that 
sufficient absorptivity may no longer be acquired. 

[0026]As for polydioxolane, in bridge construction by the exposure of an activity energy ray 
line, it is preferred to construct a bridge in the state of solution. Absorbent resin excellent in 
absorptivity is obtained by glaring in the state of solution. The concentration in the inside of the 
solution of polydioxolane is 0.5 to 90 % of the weight, and is 1 to 50 % of the weight preferably. 
That is, when it becomes difficult to make a bridge fully construct In less than 0.5 % of the 
weight and the concentration of polydioxolane, on the other hand, exceeds 90 % of the weight, 
water absorption capacity may fall remarkably. 

[0027]lf it has a polyfunctional reactivity group which can react to the hydroxyl group contained 
in the polydioxolane molecule as a cross linking agent used for bridge construction of the 
polydioxolane by cross linking agent addition, all can be used, but there are a polyfunctional 
isocyanate, polyvalent carboxylic acid, etc. preferably. 

[0028]As a polyfunctional isocyanate. for example 2, 4-tolylene diisocyanate (TDI), 2,6-tolylene 
diisocyanate, propane diisocyanate, hexane diisocyanate, Deccan diisocyanate. omega. 
omega*-dipropyl ether diisocyanate, Thiodiethyl diisocyanate, hexane fluoropropane 
diisocyanate, 1,3-benzene-omega, omega -diisocyanate, 1,4-dimethylnaphthalene omega, 
omega'-diisocyanate, the 1 .3-dlmethylbenzene 2, 4-diisocyanate, Naphthalene 1 ,4- 
diisocyanate, biphenyl 4,4 -diisocyanate, 2-nitrobiphenyl 4,4'-diisocyanate, the 3,3 - 
dimethoxybiphenyl 4, 4 -diisocyanate, Diphenylmethane 4,4 -diisocyanate, the 3,3- 
dichlorodiphenyldimethylmethane 4, 4-diisocyanate, 1-methylbenzene 2,4,6-tri-isocyanate, 
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naphthalene 1 ,3,7-tri-isocyanate, the biphenyls 2 and 4, 4'-tri-isocyanate, the triphenylmethane 
4, 4', 4"-tri-isocyanate, the trimer of TDI, There are a polyisocyanate compound which has an 
isocyanurate ring, an adduct polyisocyanate connpound, a buret polyisocyanate compound, 
etc. 

[0029]As polyvalent carboxylic acid, there are maleic acid, fumaric acid, oxalic acid, succinic 
acid, adipic acid, citrate, phthalic acid, malonic acid, sebacic acid, pyromellitic acid, trimellitic 
acid, aspartic acid, polyaspartic acid, polyacrylic acid, polyhydroxy acrylic acid, etc., for 
example. 

[0030]0.5-5 Eq per hydroxyl group in polydioxolane of cross linking agents [ 0.6-2 Eq of] which 
have these polyfunctional reactivity groups are used preferably. That is, in less than 0.5 Eq, it 
becomes insufficient constructing a. bridge and absorbent resin may not be obtained. On the 
other hand, when it exceeds 5 Eq, many cross linking agents unconstructed a bridge may 
remain, or the water absorption capacity of the absorbent resin obtained may fall. 
[0031 ]ln making polydioxolane construct a bridge using a cross linking agent, after blending 
the cross linking agent of the specified quantity into the solution of polydioxolane, 25-250 ** is 
performed by heating at the temperature of 50-200 ** preferably, 

[0032]As a solvent used for solution preparation of polydioxolane. If polydioxolane dissolves, 
there will be no restriction in particular, and it can choose suitably by a kind, a reaction 
condition, etc. of a cross linking agent, for example, halogen-containing compounds and water, 
such as chloroform and a carbon tetrachloride, acetone, methyl ethyl ketone, dioxane, toluene, 
etc. are mentioned. 

[0033]lt can be used with hydrous gel, or the polydioxolane which irradiated with the activity 
energy ray line, or constructed the bridge using the cross linking agent responds, and it can 
grind, can dry by necessity and it can be used for it. When glaring, coating is carried out to a 
release paper etc., they are irradiated, and film state and sheet shaped absorbent resin are 
obtained by removing from an after-exposure release paper. 

[0034]ln this way, the absorbent resin which consists of polydioxolane which is obtained, and 
which constructed the bridge can receive neither the Influence of the salt concentration in a 
solution, nor influence of polyvalent metal ion easily as compared with the partial neutralization 
polyacrylate cross linked polymer known conventionally at the time of water absorption, and it 
has the absorptivity excellent in salt tolerance. Since membrane formation nature is also good, 
it can be dealt with, and it can use as the film and sheet of absorptivity with easy sex and 
processability. And since polydioxolane is thermoplastics, this thing has heat-sealing nature, 
and bag manufacture processing of it can be carried out, or it can be pasted together to other 
substrates. Compatibility with thermoplastics, such as other polyethylene, polypropylene, and 
an ethylene-vinyl acetic acid copolymer, is also good, it can knead with these thermoplastics, 
and absorptivity and antistatic performances can also be given. And the hydrous gel of a gel 
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Strength of the polydioxolane which constructed the bridge is good, and excellent also in 
transparency. This thing can be conveniently used as an artificial lens, the gel for artificial 
joints and a biomedical electrode, a vibroisolating material and a sound insulating material, or 
a water retention agent for plantation arts. Since the hydrous gel of the polydioxolane which 
constructed the bridge has a cloudy point at about 70 **, it is useful also as temperature 
sensitive resin, and can also be applied to a various sensor, a drug delivery system, etc. 
[0035]ln this invention, what adhered to the substrate may be sufficient as the polydioxolane 
which constructed the bridge. As a substrate, polyethylene, polyester, polypropylene, polyvinyl 
chloride, A polyvinylidene chloride, polyurethane, rayon, cuprammonium rayon, pulp. Fibrous 
base materials which consist of cotton, wool, etc., such as a nonwoven fabric, textile fabrics, a 
mesh sheet, paper, and a fiber aggregate, Sponge-like substrates, such as polyurethane and 
cellulose, and polyethylene, polyester. Polypropylene, polyvinyl chloride, a polyvinylidene 
chloride, polyvinyl alcohol. Porous base materials, such as a film shaped substrate which 
consists of metallic foils, such as various synthetic resins, such as an ethylene-vinyl acetic acid 
copolymer, and aluminum foil, foaming phenol resin, polyethylene foam, polypropylene foam, 
form polystyrene, a pumice stone, etc. are mentioned, and many things can be chosen 
according to the purpose or a use. The substrate with which the polydioxolane which 
constructed the bridge adheres is not limited to these substrates, the rate in particular of the 
polydioxolane and the substrate which constructed the bridge not having restriction, being able 
to set up suitably according to the purpose or a use, and receiving substrate 10 weight section 
generally — polydioxolane - it is the range of 0.1 to 200 weight section preferably 0.01 to 1000 
weight section. 

[0036]As a method of making the polydioxolane which constructed the bridge adhering to a 
substrate, after making polydioxolane or its solution adhere to a substrate, the method of 
making polydioxolane constructing a bridge, and the method to which the polydioxolane which 
constructed the bridge is made to adhere with thermal melting arrival, adhesives, etc. are 
mentioned. After adhering polydioxolane or its solution to a substrate preferably, it is the 
method of constructing a bridge. That is, when constructing a bridge by an activity energy ray 
line, after making the solution of polydioxolane adhere to a substrate, it is carried out by 
carrying out an activity energy ray. When blending a cross linking agent and constructing a 
bridge, after making the compound obtained after blending the cross linking agent of the 
specified quantity with the solution of polydioxolane adhere to a substrate, it is carried out by 
heating to a predetermined temperature. 

[0037]The polydioxolane which constructed the bridge over the substrate adheres by this, 
without spoiling a water absorption characteristic, and the adhesion of a substrate and 
polydioxolane will also become good. If it adheres without using adhesives etc., it will become 
the absorbent complex excellent In safety. The solution technique which dissolves the 
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scorification and polydioxolane which carry out thermofusion of the polydioxolane and adhere 
as a method of making polydioxolane adhering to a substrate in a solvent or water, and 
adheres is mentioned. Since the adhesion of a substrate and polydioxolane is raised, a 
surface-active agent and an anchor coat agent can be given to a substrate. Corona discharge 
treatment can also be performed to a substrate. The polydioxolane which constructed the 
bridge by this method without using binders, such as adhesives, can be made to adhere to a 
substrate. Since it irradiates with an activity energy ray line after carrying out coating of the 
polydioxolane solution to a substrate, the adhesion of a substrate and polydioxolane will 
become still better. And since a bridge is constructed by an activity energy ray line in the state 
of solution in polydioxolane, it becomes the absorbent resin complex excellent in the water 
absorption characteristic. 

[0038]ln this way, as for the absorbent resin complex obtained, absorptivity was conventionally 
given to the low substrate of absorptivity. Intensity was given when intensity was insufficient for 
the hydrophilic resin complex in which the polydioxolane which constructed the bridge over the 
fibrous base material or the film shaped substrate adhered with polydioxolane independent the 
film and sheet which constructed the bridge. Such a complex can be used conveniently for the 
stop material for cables, a drip absorbing sheet, a freshness keeping sheet, etc. Since the 
polydioxolane which constructed the bridge has adhered to a substrate, processing and 
handling nature also improve. 

[0039]ln this invention, various additive agents can be added to absorbent resin or an 
absorbent resin complex according to the purpose or a use. When an additive agent constructs 
a bridge in polydioxolane, it can be added beforehand. It can add to the polydioxolane and the 
absorbent resin complex after bridge construction, or can also mix. As an additive agent, a 
silica particle, titanium oxide, a zinc oxide, magnesium oxide, The inorganic particles 
represented by calcium carbonate, talc, diatomite, iron powder, etc.. Organic particulates, a 
filler, sorbitan fat ester, cane-sugar fatty acid ester, The surface-active agent represented by 
polyoxyalkylene alkyi ether, polyoxyalkylene acyl ester, etc.. The antifungal agent and 
antimicrobial agent which are represented by tetrachloroisophthalonitrile, thiabendazole, zinc 
pilus thione, etc., The plasticizer represented by a deodorizer, glycerin, a polyethylene glycol, 
dioctyl phthalate, etc., Guanidine sulfamate and its derivative, guanidine phosphate, and its 
derivative, The fire retardant represented by phosphoric ester, such as triethyl phosphate and 
trischloroethyl phosphate, The desiccant represented by deliquescent mineral salt, sodium 
lactate, etc., such as a lithium chloride, a magnesium chloride, and a calcium chloride. 
Synthetic macromolecules, such as hydroxyethyl cellulose, carboxymethyl cellulose, polyvinyl 
alcohol, and polyacrylate, various drugs, agricultural chemicals, manure, colorant, pulp, 
activated carbon, a gas adsorption agent, etc. are mentioned. Although the addition in 
particular of these additive agents does not have restriction, generally it is the range of 0.0001 
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to 1000 weight section to polydioxolane 1 weight section, and is the range of 0.001 to 10 
weight section preferably. 

[0040]ln this way, absorbent resin of this Invention obtained has the following features. 

[0041]1. Since the bridge is constructed in polydioxolane, absorptivity polymer of a 

polyacrylate system has the water absorption capacity where water absorption magnification 

did not fall but which was excellent in salt tolerance to water absorption magnification falling 

under the influence of the salt concentration in a solution, or the influence of polyvalent metal. 

[0042]2. Organic solvents, such as not only an aqueous liquid but chloroform, are absorbable. 

3. Since membrane formation nature is good and has flexibility, it can use as the good 

absorptivity film and sheet of handling nature or processability. 

[0043J4. Processing by thermal melting arrival or HISHIRU is made easily. 

[0044J5. Compatibility with other thermoplastics can be good, and can knead with other 

thermoplastics, and absorptivity and antistatic performances can be given easily. 

[004516. The gel strength of hydrous gel is good and excellent in transparency. 

[0046]7. It has a cloudy point, and the transmissivity of gel changes reversibly, and repeat 

water absorption-water-repelling. 

[0047]The absorbent complex of this invention has the following features. 
[0048]1. Since the polydioxolane which constructed the bridge has adhered to a substrate, 
absorptivity and antistatic performances can be given to the low substrate of absorptivity. 
[0049]2. Since the polydioxolane which constructed the bridge has adhered to a substrate, 
intensity improves compared with a polydioxolane independent. Handling nature and 
processability become still better. 

[0050]3. As compared with the substrate with which polyacrylate adhered, excel in pliability or 

flexibility and handling nature and aesthetic property become good. 

[0051 ]And the manufacturing method of absorbent resin of this invention has the following 

feature. 

[0052]1. After fabricating the polydioxolane before bridge construction in the shape considered 
as a request, a bridge can be constructed, and absorbent resin of various shape can be 
obtained easily. 

[0053]2. If a bridge is constructed by an activity energy ray line in the solution of polydioxolane, 
absorbent resin excellent in absorptivity can be obtained. 

[0054]The manufacturing method of the hydrophilic resin complex of this invention has the 
following features. 

[0055]1. Since a bridge is constructed in polydioxolane after adhering polydioxolane to a 
substrate, the polydioxolane which the water absorption characteristic of polydioxolane was 
not checked and constructed the bridge at the time of water absorption is prevented from 
dropping out. 
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[0056]Therefore, since absorbent resin and the absorbent resin complex of this invention have 
the above-mentioned feature, Freshness keeping and drip absorption of not only hygienic 
goods, such as a disposable diaper, a napkin, and dressings, but foodstuffs, Wrapping, 
preventing-dew-condensation material, an electric wire and the stop material for 
telecommunication cables, a sealing material, Absorption of a cold insulator, concrete mixture 
and a modifier, and cement bleeding water, It can use for various applications, such as the 
retaining material for plantation arts, the retaining material for Cairo, the dehydrating material 
of an oil, a battery separator, the insole of shoes, deodorization material, an aromatic, artificial 
snow, a sound insulating material, a vibroisolating material, an artificial lens, a solid electrolyte, 
and a medical electrode. 
[0057] 

[Example]Hereafter, although an example explains this invention further, this invention is not 
limited to these examples. 

[0058]The nitrogen purge of the 4 mouth flask provided with reference example 1 agitator, the 
thermometer, the nitrogen introducing pipe, and the condenser tube was carried out, 60 g of 
1,3-dioxolane was introduced, and the system was held at 0 **. Next, 0.3 ml of the 
phosphotungstic acid / acetone solutions of 5% concentration were added under stirring under 
a nitrogen atmosphere, and the polymerization was started. After generation of heat by 
polymerization greeted the peak, 1 ml of triethylamine was added and the reaction was 
suspended. 

[0059]Polydioxolane (1) was obtained by drying the dioxolane solution of the obtained 
polydioxolane at 100 ** among a vacuum drier for 5 hours. 

[0060]The polystyrene conversion number average molecular weight of the obtained 
polydioxolane (1) was 100,000. 

[0061]The polydioxolane (1) obtained by the example 1 reference example 1 was melted in 60 
** water, and the 5-% of the weight solution of polydioxolane was obtained. This thing was put 
into glassware, the 2.5Mrad exposure of the gamma ray was carried out, and the absorbent 
resin (1) which polydioxolane constructed for which the bridge and gelled was obtained. 
[0062]ln example 2 Example 1, the 2-% of the weight solution of polydioxolane was used, and 
also absorbent resin (2) of this invention was obtained like Example 1. 

[0063]ln example 3 Example 1, the 20-% of the weight solution of polydioxolane was used, and 
also absorbent resin (3) of this invention was obtained like Example 1. 

[0064]Absorbent resin (4) of this invention was obtained like Example 1 except having carried 
out lOMrad exposure of the gamma ray in example 4 Example 1. 

[0065]Pure water immersed absorbent resin (1) -(4)0. 1g (solid content conversion) obtained in 
example 5 Examples 1-4 into the 150-ml beaker into which it went, respectively, and stirred it 
with the magnetic stirrer slowly. The absorbent resin which swelled 24 hours afterward was 
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filtered at the wire gauze, the weight of the resin which swelled after fully draining off water 
was measured, and it asked for water absorption magnification (g/g) according to the following 
formula. A result is shown in Table 1. 

[0066]Water absorption magnification (g/g) = weight [ of the resin which swelled l/(welght of 
the solid content of absorbent resin) 

Absorbent resin (1) - (4) obtained in example 6 Examples 1-4 was immersed in 0.9% of the 
weight of the sodium chloride aqueous solution, and also it asked for water absorption 
magnification like Example 5. A result is shown in Table 1. 

[0067]Absorbent resin (1) - (4) obtained in example 7 Examples 1-4 was immersed in artificial 
sea water, and also it asked for water absorption magnification like Example 5. A result is 
shown in Table 1 . 

[0068]Absorbent resin (1) - (4) obtained in example 8 Examples 1-4 was immersed in 0.05% of 
the weight of the calcium chloride aqueous solution, and also it asked for water absorption 
magnification like Example 5. A result is shown in Table 1. 

[0069] 175% of the comparative example dissolved methylenebis acrylamide 0.1 mol % 
(opposite monomer) and 0.5g/mol of sodium persulfate in the partial neutralization sodium 
acrylate solution (37 % of the weight of monomer concentration) neutralized by sodium 
hydroxide, and deaerated oxygen in a solution with nitrogen, 

[0070]This monomer aqueous solution was dropped on the steel band belt heated by 120 **, 
and the monomer was polymerized. It ground, after writing resin after a polymerization from 
the belt and drying, and comparison absorbent resin (1) was obtained. It asked for the water 
absorption magnification in each solution of this thing like Examples 5-8. A result is shown in 
Table 1. 

[0071]ln the absorbent resin which consists of the conventional sodium polyacrylate bridging 
body, water absorption magnification changes with the influences of a metal Ion a lot so that 
clearly also from the result of Table 1 , Absorbent resin of this invention has the water 
absorption characteristic where the water absorption magnification did not change but which 
was excellent under existence of a metal ion to hardly absorbing under existence of polyvalent 
metal ion, such as calcium, especially. 

[0072]Coating of the solution of the polydioxolane of example 9 Example 1 was carried out by 
a thickness of 100 micrometers on the PET film, and 6Mrad exposure of the electron beam 
was carried out with the accelerating voltage of 250 kV under a nitrogen atmosphere. It dried 
after the exposure and absorbent resin (5) of this invention was obtained. This thing is flexible 
and was able to be bent. 

[0073]This thing was immersed in pure water, a 0.9-% of the weight sodium chloride aqueous 
solution, artificial sea water, and a 0.05-% of the weight calcium chloride aqueous solution for 
24 hours, respectively, and resin after swelling was removed from the film, and also it asked 
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for the water absorption magnification (g/g) in the inside of each solution like Example 5. A 
result is shown in Table 1. 

[0074]Sodium chloride was added 10% of the weight to polydloxolane in the solution of the 
polydioxolane of example 10 Example 1. This thing was irradiated with the gamma ray like 
Example 1, and absorbent resin (6) of this invention was obtained. 

[0075]Example 9 was similarly searched for for the water absorption magnification (g/g) of this 
thing. A result is shown in Table 1 . 

[0076]This thing was able to be conveniently used as a medical electrode. 
[0077]Coating of the solution of the polydioxolane of example 1 1 Example 3 was carried out by 
a thickness of 100 micrometers on the release paper, and 6Mrad exposure of the electron 
beam was carried out with the accelerating voltage of 250 kV under a nitrogen atmosphere. It 
dried after the exposure, and removed from the release paper, and absorbent resin (7) of this 
invention was obtained. This thing is a film of flexible absorptivity, and was able to be bent, and 
was able to be lengthened. 

[0078]lt asked for the water absorption magnification (g/g) of this thing like Examples 5-9. A 
result is shown in Table 1. 

[0079]Reduced pressure drying of the absorbent resin (1) obtained in example 12 Example 1 
was carried out at 55 **. 0.1 g of dry absorbent resin (1) was immersed in the chloroform 150g, 
and also it asked for the absorption magnification (g/g) of chloroform like Example 5. The 
absorption magnification of this thing was 50 (g/g). Comparison absorbent resin (1) was not 
absorbed at all, when the absorption magnification of chloroform was measured similarly. 
[0080]After carrying out reduced pressure drying of the absorbent resin (1) obtained in 

example 13 Example 1 at 50 **, heavy chloroform fluid was made to swell. When ^H-NMR of 
this thing was measured at 25 **, as shown in drawing 1 , the signal of the singlet was detected 
by 3.7 ppm and 4.7 ppm, and that integration ratio was 2:1. These were identified the proton of 
ethylene and a methylene group, respectively. It carried out to measurement in Varian 
INSUTSURU face Limited make nuclear-magnetic-resonance-measurement device VXR-300S 
(300 MHz). 

[0081]When the infrared absorption of dry absorbent resin (1) was measured, as shown in 
drawing 2 , absorption peculiar to an ether bond appeared 1 100 - near 1200-cm"^ 
Measurement was performed using Bio-Rad infrared-spectrophotometer FTS-7. 
[0082]From the above result, the absorbent resin (1) obtained in Example 1 became clear 
[ that it is absorbent resin which has a repeating unit of oxymethylene-oxyethylene ]. 
[0083]The polydioxolane (1) obtained by the chloroform 30g and the reference example 1 was 
put into the 4 mouth separable flask provided with example 14 agitator, the thermometer, the 
nitrogen introducing pipe, and the condenser tube. 0.14g of tolylene diisocyanate and 0.024 g 
of Djibouti rutin oxide were added to this, and absorbent resin (8) of this invention stirred for 60 
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minutes was obtained. 

[0084]lt asked for the water absorption magnification (g/g) in the inside of each solution of this 
thing. A result is shown in Table 1. 

[0085] It squeezed out, after the nonwoven fabric made from polypropylene of basis weight 40 

g/m^ was immersed in the polydioxolane solution of example 15 Example 1. The 2.5Mrad 
exposure of the gamma ray was carried out at this thing, and the absorbent resin complex (1) 

of this invention was obtained. The amount of adherence of polydioxolane was 40 g/m^, 
[0086]This thing was cut off to 5 cm x 5 cm, after being immersed in the calcium chloride 
aqueous solution for 24 hours, respectively pure water, a 0.9-% of the weight physiological 
saline, artificial sea water, and 0.05% of the weight, suction filtration was carried out and 
weight was measured, and it **(ed) by the weight of the complex before immersion, and asked 
for water absorption magnification. A result is shown in Table 1. This thing was useful as a 
battery separator or a water cutoff tape for cables. 

[0087]The absorbent resin (1) which swelled when the gel in which absorbent resin (1) swelled 
in example 16 Example 5 was immersed in 75 ** warm water was milked and repelled. The 
water absorption magnification of this thing was 20 (g/g). When this thing was immersed in 60 
** warm water, it became transparent gel promptly. 
[0088] 



[Table 1] 
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(5) 


32 


30 


31 


32 




(6) 


27 


28 


28 


26 
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20 
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18 
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18 
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(1) 


320 
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[0089] 

[Effect of the Invention] Absorbent resin of this invention has the water absorption characteristic 
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which was [ that it is hard to be influenced by a metal ion ] excellent in salt tolerance. 
Membrane formation nature and flexibility are good and it can treat as handling, a sheet with 
easy processing, or a film. Processing by heat sealing or thermal melting arrival is also easy. 
The absorbent resin complex in which the polydioxolane which constructed the bridge adhered 
to the substrate becomes what has still better handling nature and processability. And 
according to the manufacturing method of this invention, such absorbent polymer and an 
absorbent resin complex can be obtained easily. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing H it is an NMR chart in one example of absorbent resin by ** and this invention. 
[Drawing 2] It is an infrared-absorption-spectrum figure in one example of absorbent resin by 
and this invention. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[Translation done.] 
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